The rare earth elements are a set of seventeen chemical elements which involve the lanthanide series from Lanthanum (La), Tolutetium (Lu), Scandium (Sc), and Yttrium (Y) in the periodic table. Even if Rare Earth Elements are used widely in industry and agriculture in China as well as India for a long time, there has been increasing interest in the application of REEs to plants in recent years. In this paper, we discussed the effect of REE on growth and physiological activities of the plant. By compilation and investigation of these data, we found that REEs have promoting impact at certain concentration. An increase in Chlorophyll, enzymes and protein content further indicated the stimulating effect of La on physiological activities of the selected plants. Depending on the results of this preliminary investigation we can say that a new REE hyperaccumulator, Cymbopogon flexuosus (Lemon grass), was discovered which could accumulate Lanthanum is 20.725 mg g -1 and 25.625 mg g -1 dry mass in root and shoot part respectively under natural growth conditions. Advanced research should be invested regarding the impacts of REEs on yields of cultivated plants.
.
They are known as ''rare earth elements'' because most of them were isolated as oxide from rare minerals in the 18 th and 19 th century 2 . The entire world stores an estimated 100 million metric tons of rare earth oxide (REO) and the regions having important ore reserves are China followed by Common wealth of independent states, United States, India, Canada and South Africa 3 . Therefore China owns the largest rare earth deposit (Baiyun Obo rare earth ore, Baotou, Inner Mongolia), and is a major exporter of REEs 4 , with more than 40% of total REEs reserves in the world. REEs are utilized extensively in industry, such as used for glass polishing and ceramics, in lighter flints, in rechargeable batteries, iron and steel additives, cell phones and as car catalytic converters as well 5 . They have also been typically applied in agriculture for more than 30 years, and the resulted environmental contamination and accumulation in the food chain would grow rapidly in the next few decades 6 . Metal-hyperaccumulators are the plants that can hyperaccumulate metals from its natural habitat. Phytoremediation, a technique using plant hyperaccumulator to remove contamination from soil and water, is a well and decent choice as it is safe and cost-effective. Although the hyperaccumulators of other heavy metals were studied 7 less attention was paid to REE-hyperaccumulator. REEs are very likely to exist in particular forms in plants and play important role in regular physiological activities. However, there always have been controversial opinions on whether REE can enter into plant cells and influence their physiological activities. Some beneficial effects of REEs have been reported: REEs can promote the germination of seed, stimulate the growth of roots, increase the content of chlorophyll, and enhance the resistance of crops. Therefore, commercial REEs micro-fertilizer has been used widely in agriculture. The extensive utilization of Rare earth elements in industries and agriculture has become a crucial environmental problem in China. Results from field trials, laboratory studies and pot trials, the effects of Rare Earth Elements on crop growth are inconsistent 8, 9 mAtEriALS ANd mEthod
Experimental design
To test the growth and phytoremediation potential of 
P hy s i c o -ch e m i c a l a n a ly s i s o f s o i l a n d Lanthanum
Five grams of soil and Lanthanum samples with different proportion were collected from the rhizosphere zone of the plants dissolved in 50 ml of double distilled water and stirred using a magnetic stirrer for 30 min. After filtering the supernatant in the previous step, the filtrate obtained was used for measuring pH and electrical conductivity (EC) using the pH and EC meter (The HANNA instruments). Organic carbon (OC) content was determined by rapid dichromate oxidation technique 10 ; Carbon Exchange Capacity by 1(N) ammonium acetate extraction method 11 . WHC of samples was calculated using the standard protocol 12 :
Plant growth analysis
Plant growth was evaluated on the basis of various parameters like length, fresh and dry weight of shoot and root at monthly interval. The chlorophyll (Chl a, Chl b, Chl c, pheophytin, carotenoid) content was quantified spectrophotometrically following the protocol of Porra et al 13 . The effect of Lanthanum (La) and its various treatments on activity of different antioxidant enzymes like catalase (CAT) and peroxidase (POD) were measured at monthly intervals for 4 months. The activities of Catalase and Peroxidase were analysed following the procedure of Misra and Fridovich 14 Chance and Maehly 15 , respectively. The activity of these enzymes was expressed as specific activity (U "1 mg protein). The protein content of plant sample was quantified spectrophotometrically following the method of Lowry 16
Lanthanum (rEE) analysis of plant tissue
Plant samples were divided into shoot and root and then carefully rinsed with tap water followed by Milli-Q water, dried under 105 0 C for 24 hours. The dried tissues were ground to powder. Finally, the plant samples were digested in aquaregia (HNO3/ HCl, 1:3), and thereby, concentration of Lanthanum was determined using the PerkinElmer Optima 2100 DV, ICP-OES (Inductively coupled plasma-Optical emission spectroscopy) after adjustment for required dilution factor. All the reagents and reference standards were of analytical grade from Merks (Darmstadt, Germany). Suprapure hydrochloric and nitric acids (Merks, Darmstadt, Germany) were used for sample digestion and preparation of standards. Translocation factor was further determined using the following formula 17 Translocation factor (TF) was calculated using the following formula:
C shoots-concentration of metal in shoot C roots -concentration of metal in root
Statistical analysis
The data were statistically analyzed with the help of computer software SPSS (version13.00).
The data shown are the averages of three replicates ± SD with statistically significant value.
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Physico chemical analysis of soil and Lanthanum
The physico-chemical properties of soil, Lanthanum, and its mixture samples are presented in Table 1 . Lanthanum is comparatively acidic in nature as compared to garden soil. The pH range varied from 6.9 to 7.1.Electrical conductivity is a measure of soluble salt content and is used as an overall indicator of macro and micronutrients. It was also observed that electrical conductivity values for all the treatments decreased with increasing pH values. WHC is higher in garden soil as compare to Lanthanum. The soil and lanthanum samples showed large differences between their nitrogen, phosphorus and potassium content, there is no nitrogen, phosphorus and potassium present in the chromium tailing sample but in garden soil 1.5% nitrogen, 1% phosphorus, and 1.2% potassium are present.
Plant growth parameters
The effect of Lanthanum and its varying propor tion on mor phological parameters of Cymbopogon flexuosus was shown in Figure 1 Photosynthetic pigment determination A significant increase in the concentration of photosynthetic pigments of C. flexuosus was observed with increase in the concentration of La in the treatments as shown in fig2. The chlorophyll content of leaf samples was measured at monthly intervals for 4 months. Accelerated photosynthetic activity was observed in tobacco seedlings after the treatment with 5 -20 mg/l of lanthanum in the form of chloride salts 21 . But according to some researchers, at concentrations of more than 15 mg/ kg lanthanum, a decrease in chlorophyll contents was observed 22 . The increased concentration of photosynthetic pigment is due the fact that, REEs increase the activities of photosystem-II in plant. It has also been reported that La accelerated the photosynthetic reactions at suitable concentration in vivo 23 . Spraying rare earth on pepper improved the chlorophyll content 24 .
Antioxidant enzyme assay
The effect of Lanthanum on the activities of various antioxidant enzymes is presented in Fig  3. Significant increase in the activities of POD and CAT was observed in the treatments than control. Peroxidase and CAT are potential scavengers of H 2 O 2 which minimize the oxidative and other stress in plant 25 . Among H 2 O 2 destroying enzymes, the increase in CAT activity was lower than those of POD which might be due to the fact that CAT is present only in the peroxisome and has low substrate affinities 26 .
Protein Analysis
In the present study, the effect of Lanthanum on the activities of protein was significantly increased in the treatments than control. The result indicated that T0 has 189.9 µg mg 
